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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -3 EXAMINATIONS- 2016
B.Tech VI Semester

COURSE CODE: 10B11CE611 MAX. MARKS: 35
COURSE NAME: Design of Steel Structures
COURSE CREDITS: 4 MAX. TIMEg2 HRS.

Note: All questions are compulsory.
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Preferably, write the answers in sequential order. IS 809:

Table is allowed.
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Q.1 Answer the following questions in br; - [5 X 2 Marks = 10 Marks]

A. State all the possible conditis : steel beam can be assumed as Laterally Supported.
B. How does the presence ofire i (;I ress affect the design of steel structures?

C. Elastic lateral tors:onal b ckhng moment (M ) is calculated according to the ¢£8.2.2.1 of IS
800: 2007 using the follownlg expression:
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This exp’? SSIOI];IS vahd for the following assumptions:

w"‘il?:endmg moment should be constant throughout the Jength.
Coss section of the beam should be doubly symmetric.
;. The member should be prismatic.
End conditions of the beam should be simply supported.
Load should be applied through the shear center.

Explain the corrections required when the above mentioned assumptions are violated.
D. Explain Normal and Destabilizing loading conditions associated with calculation of Lyy.

E. Identify the following support conditions according to Table 15 of IS 800: 2007 and also
mention the effective length L for the destabilizing loading condition,
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2. Design a simply supported beam of 6.0 m span carrying a uniformly distributed deﬁg}f load of
45 kN/m and live load of 25 kN/m. Select an appropriate hollow tube section of XSF’ (Lgrade
of steel. The maximum permissible live load deflection is given as L/36Gr shape faétor of

circular tube section =1.7) TR S ?i [5 Marks]
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3. A ground floor column in a multi-story building having column leQ‘gﬂl 4ni*has been designed
with ISHB @ 82.2kg/m. The frame is moment-resisting in-plane and fﬁmned rout-of plane, with
diagonal bracing provided omly in out-of plane direction to restii ‘sway. The column is
subjected to an axial load of 500 kN due to two beams framings th{(lt “The beam connected to the
flange has a load of 200 kN at an eccentricity of 200 mmyand the" “sther beam connected to the
web of the column has an eccentric load of 300 kN at &dzsmlgxcekof 100 mm. Comment on the
adequacy of the column considering overall member strength clieck.

For a member of 4m with ISHB @ 82.2kg/m sectlop, thp ﬂe}‘mral and compression capacities are
given as follow: ;

Paz = 2341KN, Py = 1615kN,My; = 337, 8'% kN“ M;ly = 92.59kNm [6 Marks]

1200 kN. The thickness of the tube } ‘1ys : a§H12 mm. Assume Fe 410 grade steel for base plate
and M20 grade of concrete for R pedestal Provide details of column to base connection in a

neat and ¢lean sketch, [4 Marks]
5. The details of a beam:to mn connection are shown the following figure. Determine the
maximum reaction that canbe supported by this connection. [5 Marks]
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“Design a single angle discontinuous strut to carry a factored load of 100 kN. Assume that the
& distance between its joints is 2.5 m. Use Fe 410 grade of steel. [5 Marks]
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